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1. Introduction
During last RAN4 meetings, test configuration issue for MSR_NC was discussed in several contributions [1-3]. An agreement about test configuration was approved [4], but also many detailed problems were raised for further study. In this contribution, we present our views on how the generic test configurations should be constructed.
2. Discussion
The RF bandwidth should be the maximum RF bandwidth the BS supports, from the linearization point of view. A consensus is to configure two sub-blocks and one sub-block gap in the middle of RF bandwidth. We propose that the determination of sub-block size and sub-block gap size should be after the allocation of carriers according to the test configuration. The purpose is for fully filling up the sub-block bandwidth. For example, as shown in Figure 1, after the deployment of carriers, the sub-block gap edge can be determined by the Foffset-RAT from the carrier adjacent to the sub-block gap. Therefore, the bandwidth between the sub-block gap edges is defined as sub-block gap and the bandwidth between the sub-block edge and sub-block gap edge is defined as sub-block.
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Figure 1: An example of allocation of carriers in non-contiguous operation
· Tx Test
For operation without GSM, only one carrier is placed in each sub-block. For operation in BC2 with GSM, one GSM and one UTRA/E-UTRA carrier are placed in each sub-block, where the GSM carrier is adjacent to the RF bandwidth edge. Higher PSD is obtained from decreased number of carriers, which should make the emission limits hard to meet and test cases stringent.
If more than two GSM carriers are supported by the BS, additionally place one carrier respectively adjacent to the sub-block gap edge. It would make the emission level test in sub-block gap more stringent, as shown in Figure 2.
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Figure 2: An example of two GSM carriers in one sub-block
· Rx Test
For receiver aspect, the principle of multiple activated carriers measured simultaneously is endorsed in TR 37.802, and the number of activated carriers will be limited to four. According to the principle adopted in [4], the following criteria would be used in priority order if only wide BW supported:
1. At least 2 carriers.

2. Maintain at least 15MHz gap size.

3. 4 carriers activated(if possible)
4. Maintain symmetrical sub-block size

It implies that guarantee of 15MHz gap size is more important than 4 carriers activated. The purpose is for the applicability of general blocking requirement.
Consequently, for operation without GSM, we foresee that the test configuration would be different according to the RF bandwidth size. If the RF bandwidth is relatively small, apart from 2 necessary carriers, options of 15MHz gap size and 4 carriers in total can not be both satisfied. Hence we need to retain only two carriers considering above implication. If the RF bandwidth is relatively large, both options may be met.

A special case is when the RF bandwidth is between 30 and 35 MHz, it is feasible to deploy three 5MHz carriers in the RF bandwidth and cause asymmetric sub-blocks. However we hardly see the obvious benefits from testing this case, which needs for further study.
The supported bandwidth of E-UTRA carrier may vary from 1.4MHz to 20MHz; meanwhile the number of carriers supported for specific BW varies too. If we take all these into account, the test configuration would become complicated and the options increase significantly. For example, for E-UTRA multi-carrier operation, when the maximum RF bandwidth is 40MHz and the narrowest supported carrier is 10MHz, or the maximum RF bandwidth is 30MHz and the BS doesn’t support 5MHz carrier but 3MHz carrier. As a result, we propose to use following general test configuration method considering operation with E-UTRA:
1. Place two carriers adjacent to the upper RF bandwidth edge. Place two carriers adjacent to the lower RF bandwidth edge. If 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead. The nominal carrier spacing defined in subclause 4.5.1 shall apply between carriers in each sub-block.
2. If the derived sub-block gap size is less than 15MHz, place only one carrier adjacent to the upper RF bandwidth edge, and place only one carrier adjacent to the lower RF bandwidth edge.
In this way, both the simplicity of test configuration and the priority order are satisfied.
For operation with GSM, one GSM and UTRA/E-UTRA carrier are placed in each sub-block. The test configuration is independent on the RF bandwidth size, as GSM carrier bandwidth is relatively small compared with other RAT carrier.
3. Test configuration
Based on above discussion, we propose that following test configurations should be considered for BS supporting non-contiguous operation.

As agreed in [4], to distinguish from contiguous test configuration, we use acronym “NTCxx” to stand for “Non-contiguous Test Configuration for UTRA/E-UTRA single-RAT or multi-RAT operation”. Separate transmitter and receiver test configurations are provided due to different construct method.
3.1 UTRA multi-carrier transmitter operation
3.1.1 NTC1a generation
NTC1a is for BS supporting URTA FDD multi-carrier and non-contiguous spectrum operation. NTC1a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place one UTRA FDD carrier adjacent to the upper RF bandwidth edge. Place one UTRA FDD carriers adjacent to the lower RF bandwidth edge. The specified FOffset-RAT shall apply.
●
The sub-block edge between sub-block and sub-block gap shall be determined by the specified FOffset-RAT from the carrier adjacent to the sub-block gap.
3.1.2 NTC1b generation
NTC1b is for BS supporting URTA TDD multi-carrier and non-contiguous spectrum operation.

The construct method is similar to NTC1a except that UTRA FDD carriers are replaced by UTRA TDD carriers.
3.2 UTRA multi-carrier receiver operation

3.2.1 NTC2a generation

NTC2a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
place two UTRA FDD carriers adjacent to the upper RF bandwidth edge. Place two UTRA FDD carriers adjacent to the lower RF bandwidth edge. The nominal carrier spacing defined in subclause 4.5.1 shall apply between carriers in each sub-block. If the derived sub-block gap size is less than 15MHz, place only one UTRA FDD carrier adjacent to the upper RF bandwidth edge, and place only one UTRA FDD carrier adjacent to the lower RF bandwidth edge. The specified FOffset-RAT shall apply.
●
The sub-block edge between sub-block and sub-block gap shall be determined by the specified FOffset-RAT from the carrier adjacent to the sub-block gap.
3.2.2 NTC2b generation

The construct method is similar to NTC2a except that UTRA FDD carriers are replaced by UTRA TDD carriers. 

3.3 E-UTRA multi-carrier transmitter operation

3.3.1 NTC3a generation

NTC3a is for BS supporting E-URTA multi-carrier and non-contiguous spectrum operation. NTC3a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place one 5MHz E-UTRA carrier adjacent to the upper RF bandwidth edge. Place one 5MHz E-UTRA carrier adjacent to the lower RF bandwidth edge. If 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead. The specified FOffset-RAT shall apply.
●
The sub-block edge between sub-block and sub-block gap shall be determined by the specified FOffset-RAT from the carrier adjacent to the sub-block gap.
3.4 E-UTRA multi-carrier receiver operation

3.4.1 NTC4a generation

NTC4a is for BS supporting E-URTA multi-carrier and non-contiguous spectrum operation. NTC3a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place two 5MHz E-UTRA carriers adjacent to the upper RF bandwidth edge. Place two 5MHz E-UTRA carriers adjacent to the lower RF bandwidth edge. If 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead. The nominal carrier spacing defined in subclause 4.5.1 shall apply between carriers in each sub-block. If the derived sub-block gap size is less than 15MHz, place only one E-UTRA carrier adjacent to the upper RF bandwidth edge, and place only one E-UTRA carrier adjacent to the lower RF bandwidth edge. The specified FOffset-RAT shall apply.
●
The sub-block edge between sub-block and sub-block gap shall be determined by the specified FOffset-RAT from the carrier adjacent to the sub-block gap.
3.5 UTRA and E-UTRA multi-RAT transmitter operation
3.5.1 NTC5a generation

NTC5a is for BS supporting UTRA FDD and E-URTA multi-RAT and non-contiguous spectrum operation. NTC5a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place one UTRA FDD carrier adjacent to the lower RF bandwidth edge. Place one 5MHz E-UTRA carrier adjacent to the upper RF bandwidth edge. If 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead. The specified FOffset-RAT shall apply.
●
The sub-block edge between sub-block and sub-block gap shall be determined by the specified FOffset-RAT from the carrier adjacent to the sub-block gap.
3.5.2 NTC5b generation

NTC5b is for BS supporting UTRA TDD and E-URTA multi-RAT and non-contiguous spectrum operation.
The construct method is similar to NTC5a except that UTRA FDD carriers are replaced by UTRA TDD carriers. 

3.6 UTRA and E-UTRA multi-RAT receiver operation
3.6.1 NTC6a generation

NTC6a is for BS supporting UTRA and E-URTA multi-RAT and non-contiguous spectrum operation. NTC6a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place two UTRA FDD carriers adjacent to the lower RF bandwidth edge. Place two 5MHz E-UTRA carriers adjacent to the upper RF bandwidth edge. If 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead. The nominal carrier spacing defined in subclause 4.5.1 shall apply between carriers in each sub-block. If the derived sub-block gap size is less than 15MHz, place only one UTRA FDD carrier adjacent to the upper RF bandwidth edge, and place only one E-UTRA carrier adjacent to the lower RF bandwidth edge. The specified FOffset-RAT shall apply.
●
The sub-block edge between sub-block and sub-block gap shall be determined by the specified FOffset-RAT from the carrier adjacent to the sub-block gap.
3.6.2 NTC6b generation

NTC6b is for BS supporting UTRA TDD and E-URTA multi-RAT and non-contiguous spectrum operation.

The construct method is similar to NTC6a except that UTRA FDD carriers are replaced by UTRA TDD carriers. 

3.7 BC2 transmitter operation
3.7.1 NTC7a generation

NTC7a is for BS supporting URTA and GSM multi-RAT and non-contiguous spectrum operation. NTC7a is constructed using the following method:
●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place one GSM carrier respectively adjacent to the lower and upper RF bandwidth edge. Place one UTRA carrier respectively adjacent to the GSM carrier using 2600kHz spacing. The specified FOffset-RAT shall apply.
●
If BS supports more GSM carriers, Place one more GSM carrier respectively adjacent to the UTRA carrier using 2600kHz spacing. The specified FOffset-RAT shall apply.
●
The sub-block edge between sub-block and sub-block gap shall be determined by the specified FOffset-RAT from the carrier adjacent to the sub-block gap.
3.7.2 NTC7b generation

NTC7b is for BS supporting E-URTA and GSM multi-RAT and non-contiguous spectrum operation. NTC7b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place one GSM carrier respectively adjacent to the lower and upper RF bandwidth edge. Place one 5MHz E-UTRA carrier respectively adjacent to the GSM carrier using (100+BWE-UTRA)/2 kHz spacing. If 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead. The specified FOffset-RAT shall apply.
●
If BS supports more GSM carriers, Place one more GSM carrier respectively adjacent to the E-UTRA carrier using (100+BWE-UTRA)/2 kHz spacing. The specified FOffset-RAT shall apply.
●
The sub-block edge between sub-block and sub-block gap shall be determined by the specified FOffset-RAT from the carrier adjacent to the sub-block gap.
3.7.3 NTC7c generation

NTC7c is for BS supporting UTRA, E-URTA and GSM multi-RAT and non-contiguous spectrum operation. NTC7c is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place one GSM carrier respectively adjacent to the lower and upper RF bandwidth edge. Place one UTRA carrier adjacent to the lower GSM carrier using 2600kHz spacing. Place one 5MHz E-UTRA carrier adjacent to the higher GSM carrier using (100+BWE-UTRA)/2 kHz spacing. If 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead. The specified FOffset-RAT shall apply.
●
If BS supports more GSM carriers, Place one GSM carrier adjacent to the UTRA carrier using 2600kHz spacing. Place one GSM carrier adjacent to the E-UTRA carrier using (100+BWE-UTRA)/2 kHz spacing. The specified FOffset-RAT shall apply.
●
The sub-block edge between sub-block and sub-block gap shall be determined by the specified FOffset-RAT from the carrier adjacent to the sub-block gap.
3.8 BC2 receiver operation
3.8.1 NTC8a generation

NTC8a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place one GSM carrier respectively adjacent to the lower and upper RF bandwidth edge. Place one UTRA carrier respectively adjacent to the GSM carrier using 2600kHz spacing. The specified FOffset-RAT shall apply.
●
The sub-block edge between sub-block and sub-block gap shall be determined by the specified FOffset-RAT from the carrier adjacent to the sub-block gap.
3.8.2 NTC8b generation

NTC8b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place one GSM carrier respectively adjacent to the lower and upper RF bandwidth edge. Place one 5MHz E-UTRA carrier respectively adjacent to the GSM carrier using (100+BWE-UTRA)/2 kHz spacing. If 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead. The specified FOffset-RAT shall apply.
●
The sub-block edge between sub-block and sub-block gap shall be determined by the specified FOffset-RAT from the carrier adjacent to the sub-block gap.
4. Conclusions
In this contribution, we discuss about the test configuration method for BS supporting non-contiguous operation. A suggestion is that the determination of sub-block size and sub-block gap size should be after the allocation of carriers according to the test configuration. For Rx Test, a general test configuration method is proposed to comply with the priority order agreed in [4]. Then a detailed test configuration scheme for non-contiguous operation of MSR BS is provided to be considered for capturing in the test specification.
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